INTRODUCTION {#sec1-1}
============

Ocular trauma is an important cause of ocular morbidity in children. Ocular trauma is the leading cause of non-congenital unilateral blindness in childhood and has a significant impact on the patient\'s quality of life. Additionally, there are associated risks of amblyopia and unacceptable cosmesis which may have psychological impact. The highest incidence of ocular trauma is in children (50% of all cases).[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]

The World Health Organization (WHO) program for prevention of blindness estimated that 750,000 cases of eye injuries are hospitalized yearly worldwide and 200,000 cases are open globe injuries.[@ref8] Generally, children are more prone to severe ocular injuries due to their immature motor skills and their tendency to imitate adult behavior without anticipating the attendant risks.[@ref9]

In Nigeria, very few studies have been done on ocular injuries in children,[@ref10][@ref11][@ref12] and no study has evaluated open globe injury. In the current study, we evaluate the epidemiological pattern, etiological, and prognostic factors of open globe injury in children in Benue state, Nigeria.

MATERIALS AND METHODS {#sec1-2}
=====================

A retrospective chart review was performed for all children of 16 years or younger with open-globe injuries who were admitted to Eye Unit of Federal Medical Centre Makurdi, Benue State, Nigeria between January 2001 and December 2006. Data were collected on demographic characteristics, place of injury, object that caused the injury, activities leading to injury, type/severity of injury, initial and final visual acuities, clinical diagnosis, time interval of injury and first presentation, unilateral or bilateral injury, surgical procedure, duration of follow-up, and the main cause of visual loss and impairment. The study was approved by the Ethics Committee of Federal Medical Centre, Makurdi, Benue State, Nigeria.

Open-globe injury was defined as a full thickness wound of the eyeball according to the Birmingham Eye Trauma Terminology System (Kuhn *et al*.).[@ref13] The type and severity of the injuries was classified according to the Eagling\'s classification of open globe injury: Penetrating, perforating, and rupture.[@ref2]

Children were only included if there was clear evidence of a recent full thickness ocular injury at presentation. All those who had a full thickness ocular injury either repaired or followed at other centres were excluded from the study. Visual acuity (VA) at presentation and at 16 weeks postoperatively was documented and categorized using WHO criteria.[@ref14]

The data were presented as mean ± SD, frequencies, and percentages. The difference between two groups was calculated using the Chi-square test. Statistical significance was indicated by *P* \< 0.05. Data analysis was performed with Statistical Package for the Social Sciences (SPSS) version 17 (IBM Corp, Armonk, NY, USA).

RESULTS {#sec1-3}
=======

Of the 516 patients with ocular trauma, 136 (26.3%) were children. A total of 92 (67.6%) children had open-globe injuries and 78 met the inclusion criteria. The mean age was 9.7 ± 2.40 years (range, 1 year 2 months to 15 years 8 months). The demographic data are presented in [Figure 1](#F1){ref-type="fig"}. The number of males (*n* = 51) was significantly higher than females (*n* = 27; male to female ratio of 1.9:1). (X^2^ \> x^2^, *P* \< 0.05). There was a preponderance of males in children 10 years and younger (preschool and school age) \[[Figure 1](#F1){ref-type="fig"}\]. The relative ratio of males was highest (3.8:1) in the age-group 5 years to 10 years. However, in the secondary school age (11 years to 16 years), the male to female ratio was 1:1.

Preschool children (0 years to 5 years) were the least affected accounting for only 10.3% (*n* = 8) while the age-group that had the greatest number of open globe injuries was 6 years to10 years, which comprised 49.0% (*n* = 38) children \[[Figure 1](#F1){ref-type="fig"}\].

![The distribution of age and gender of 78 Nigerian children with open-globe injury](MEAJO-22-69-g001){#F1}

Fifty-one (65.0%) children lived in a rural areas, and the remaining 27 (35.0%) children lived in urban areas.

[Table 1](#T1){ref-type="table"} presents the activity that led to the injury. Forty (51.0%) children were injured while playing, 15 (19.2%) children were injured while farming, 5 (6%) children were injured while performing household chores, and 3 (4%) children were injured while fighting.

###### 

Activities leading to open-globe injuries in Nigerian school children
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[Table 2](#T2){ref-type="table"} presents the environment in which the injury took place. Forty-two (54.0%) children were injured at home, 21 (27.0%) children were injured on the farm, and 4 (5.0%) children were injured at school \[[Table 2](#T2){ref-type="table"}\].

###### 

Location of open-globe injuries in Nigerian school children
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All injuries were from sharp objects \[[Table 3](#T3){ref-type="table"}\]. The most common injury was corneoscleral laceration, accounting for 83.3% (*n* = 65) of cases \[[Table 4](#T4){ref-type="table"}\]. Only 30.0% (*n* = 23) of children presented within the first 24 hours of the injury. On presentation, 6.4% (*n* = 5) of children had normal vision, 38.5% (*n* = 30) of children were visually impaired, and 26.0% (*n* = 20) of children present with blindness. The initial visual acuity could not be assessed in 23 children. Exit visual acuity showed that 9 children had normal vision, 31 children were visually impaired, and 31 children were blind. Seven children were lost to follow-up after discharge from the hospital \[[Table 5](#T5){ref-type="table"}\]. The most common cause of visual impairment and blindness was corneal scars, which accounted for 51.3% (*n* = 40) of cases \[[Table 6](#T6){ref-type="table"}\].

###### 

Objects that caused open-globe injury in Nigerian school children
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###### 

Type and severity of open-globe injuries and surgical treatment in Nigerian school children
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###### 

Visual acuity at presentation and at 16 weeks postoperatively in Nigerian school children
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###### 

Causes of blindness from open-globe injuries in Nigerian school children

![](MEAJO-22-69-g007)

DISCUSSION {#sec1-4}
==========

There was a preponderance of male children with open-globe injury (male:female ratio 1.9:1). However, the gender ratio did vary with the different age-groups. The highest male to female ratio was 3.8:1 which was found in the school age-group. In the older children, the occurrence of open-globe injuries were equal in both sexes. This trend may be due to the fact that there is better parental supervision in preschoolers. In Nigerian society, boys are generally allowed more liberty than girls and tend to spend more time outside with their peers, with less parental supervision.[@ref9] The boys are allowed and even encouraged to exhibit more aggressive behavior as part of their normal development. The disproportionate male preponderance tends to be even higher in developed countries ranging from 4:1-5:1 (males:females).[@ref4][@ref5][@ref15][@ref16][@ref17] This difference may be attributed to the socio-economic status, age distribution. and activities leading to the injuries. In developing countries, older boys and girls tend to play together in outdoor games. Historically, when boys were being trained on football and other more active games, girls were trained on games requiring lower activity such as handball. However, currently there are female national football teams in Nigeria which is promoting equality of participation in sports in males and females. Hence, it is not surprising that in this present study and equal number of males and females in the older age-groups sustained open-globe injuries.

The present study showed that a higher frequency of globe related trauma occurred at home. This observation concurs with a study by Juan *et al*.[@ref3] The second and third most frequent locales for open-globe trauma were farms and streets, respectively. The need for better parental supervision cannot be overemphasized. The child\'s environment also needs to be devoid of dangerous objects. Unique to the developing countries such as Nigeria is the rural setting, where toys are a luxury. Hence, children use objects in the environment to make their own toys. Prominent among these objects are sticks, rubber ring/broomstick missiles. These have resulted to open-ocular injuries. Broomstick injuries have often resulted in the complication of broomstick induced endophthalmitis, which invariably leads to evisceration of the affected eyes. The majority (65.0%) of the children in the present study were from rural settlements. This study has shown that a higher frequency of ocular trauma in children occurred at home which differs from a study by Shoja *et al*., who reported a higher frequency of ocular injuries occurring on road and streets.[@ref9][@ref18] In Africa, most children are left under the care of aged grandparents who often require care themselves. The children are therefore often left on their own and are exposed to many dangerous objects such as sticks, bows and arrows, rubber ring/broomstick missiles, and wires. Hence, it is not surprising that 51.0% of the injuries occurred while playing.

Open globe injuries occurring at home, on the farm and streets accounted for 75% of all injuries in this study. Injuries that occurred at school accounted for only 5.1% (*n* = 4); two from corporal punishment, one from a compass, and one from a pencil. The three unspecified cases were suspicious cases of shaken baby syndrome. Even though this is not rampant in our experience, it should be suspected when the history obtained is not straight forward or contradicts the child\'s version when the caregivers are absent. Road traffic accident accounted for only two cases. The children were knocked down on the streets due to motorbike accidents. This low incidence could be attributed to low traffic in the rural areas.

Only 29.5% (*n* = 23) of cases presented within the first 24 hours of injuries. Our study showed that the younger the child and the more severe and obvious the injury to the unprotected eye, the earlier the presentation. This might be associated with the socio-economic, geographic, and cultural factors which may keep patients from receiving timely and appropriate medical assistance as reported by Grieshaber and Stegmann from South Africa.[@ref19] This delay can be attributed to use of home remedies, lack of recognition of the severity of the injury by parents, and inexperience of the staff at primary health care centers. On presentation, 25.6% (*n* = 20) of children were blind at presentation and only 6.4% (*n* = 5) of children had normal vision.

The results of the present study concur with previous studies of ocular trauma in children. Penetrating injuries due to sharp objects were more common than injuries due to rupture.[@ref7][@ref12][@ref18] This contrasts with ocular trauma in adults where rupture is more common.[@ref20]

Delayed presentation/diagnosis, polymicrobial infections, associated lenticular damage, presence of intraocular foreign body, posterior segment involvement, and visual loss at presentation adversely affect visual prognosis. Good initial visual acuity at presentation and early primary repair are all important favorable prognostic factors affecting final visual outcome in cases with ocular trauma.[@ref15][@ref19] The shorter the duration from the onset of injury to surgery the better the final visual acuity and vice versa.

Children under age 9 years old have worse visual outcome due to development of amblyopia.[@ref9] Open-globe injuries are the most severe cases with more than half causing blindness at initial examination at observed in this study. Hence, generally, open-globe injuries carry a poorer prognosis and are more likely to require surgery and subsequently to suffer from long-term visual impairment.[@ref3][@ref17]

In conclusion, as the majority of ocular injuries can be prevented by relatively simple measures, identified etiological factors such as playing with sticks and other pointed objects should be discouraged. Pictorial educational materials could be used to teach during health-education classes. The occurrence of open globe injury in school is quite low (5.1% of children). One initiative may be that employers should be encourage to close businesses to coincide with school pick-up time. This will enhance greater parental supervision after school.
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